The reactions of [Pt 2 (-S) 2 
Introduction
The platinum(II) sulfido complex [Pt 2 (-S) 2 (PPh 3 ) 4 ] 1 was shown from very early studies to have highly nucleophilic sulfide ligands that can act as metalloligands towards a wide variety of metal centres, or as nucleophiles in alkylation reactions. [1] Although reactions of [Pt 2 (-S) 2 (PPh 3 ) 4 ] with simple alkyl halides such as methyl iodide and benzyl bromide were investigated in the very earliest studies on this complex, [2, 3] until recently there were relatively few further investigations in this area. Using the technique of electrospray ionisation mass spectrometry (ESI MS) as a powerful technique to identify reaction products from micro-scale reactions, [4] the reactivity of [Pt 2 (-S) 2 (PPh 3 ) 4 ] towards a variety of alkylating and arylating [5] agents has been explored, including a mass spectrometric survey of the reaction landscape in this area. [6] The product(s) formed upon alkylation of [Pt 2 (-S) 2 (PPh 3 ) 4 ] are dependent on the alkyl halide, with both mono-alkylated [Pt 2 
(-S)(-SR)(PPh 3 ) 4 ]
+ and dialkylated [Pt 2 (-SR)(-SR')(PPh 3 ) 4 ] 2+ products being accessible through appropriate choice of alkylating agent. [6, 7] With dialkylating agents, reactions yield cyclised, dialkylated ("overheadbridged") products when the spacer chain length between the two alkylating carbons is relatively short (e.g. Br(CH 2 ) 4 Br [8] or cis-ClCH 2 CH=CHCH 2 Cl [9] ), or when the presence of a suitable rigid aromatic backbone promotes cyclisation (e.g. 2,2'-bis(bromomethyl)-1,1'-biphenyl [10] ). In contrast, longer-chain dialkylating agents (e.g Br(CH 2 ) 12 Br), [8] or ones which inhibit cyclisation as a result of molecular geometry, e.g. a para-disubstituted aromatic ring [10] lead to the formation of derivatives where two [Pt 2 (-S) 2 
Results and discussion
Reaction of chloroacetyl chloride with hydrazine gave the chloroacetamide-derived 30% relative intensity) gave good agreement for 7, but no further studies were carried out in an attempt to optimise the synthesis or isolation of 7.
7
In order to confirm the nature of the products, X-ray structure determinations were carried out on the para and ortho isomers of the phenylenediamide derivatives 5·(BPh 4 ) 2 and 6·(BPh 4 ) 2 respectively. The molecular structures and atom numbering schemes are given in Figures 3 and 4 respectively, while selected bond lengths and angles are given in Tables 1   and 2 .
The para-isomer 5·(BPh 4 ) 2 has an inversion centre and is thus centrosymmetric, with only half of the dication being unique. The structural features of the {Pt 2 S 2 } core are typical for monoalkylated derivatives of this type; [12] the {Pt 2 S 2 } core is puckered in the usual way (1) 
X-ray crystal structure determinations
Crystals of 5·(BPh 4 ) 2 and 6·(BPh 4 ) 2 suitable for X-ray structure analysis were obtained by vapour diffusion of diethyl ether into dichloromethane solutions of the complexes at room temperature. All crystallographic measurements were made on a Bruker APEX II diffractometer equipped with a CCD area detector using MoK α radiation (λ = 0.71073 Å). The software SMART [29] was used for the collection of data frames, for indexing reflections, and to determine lattice parameters; SAINT was used for the integration of the intensity of the reflections and for scaling; SADABS [30] was used for empirical absorption correction. The structures were solved and refined using the SHELX-97 suite of programs. [31] The structures were refined by full-matrix least-squares based on F o 2 with anisotropic thermal parameters for non-hydrogen atoms. A summary of data collection and refinement parameters is given in Table 3 .
The structure of 5·(BPh 4 ) 2 was solved by direct methods. The structure has a centre of symmetry so only half of the molecule makes up the asymmetric unit. All non hydrogen 13 atoms were refined as anistropic. Refinement with the main cation and anion included converged with R 1 = 0.11. There were extra residual peaks that were associated with solvent but this could not be modelled sensibly. PLATON indicated a total 1327.0 Å 3 solvent accessible void. The SQUEEZE routine of PLATON was used to generate a modified data set which was used in the final refinement cycle. A higher residual peak than usual (5.34 e Å -3 )
was in the final difference map. This was adjacent to the Pt atom so it is a ripple peak from data that may have been caused by poor crystal quality. 
Supplementary material
Crystallographic data for the structures described in this 
